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CHEMICAL  NOTES.*  
BY Jos. W. RICHARDS, PH.D. 
Specific Gravity of  some Fused Salts.--In the production of 
aluminium, as at present carried out, calcined alumina is 
dissolved in a bath of fused cryolite, or fused cryolite plus 
aluminium fluoride, and an electric current passed through 
from carbon electrodes. Whatever  are the reactions which 
take place whereby the aluminium is l iberated, the final 
result is simply the l iberation of a luminium at one pole and 
oxygen at the other, as long as the bath is kept supplied 
with all the alumina it can dissolve. The following train 
of thought  suggested itself to the writer: If the specific 
gravity of a luminium is 2"7, and that of cryolite y, how is 
it that molten cryolite floats on top of molten aluminium ?
In order to get the specific gravity of the fused mate- 
rials, a t ight iron mould was taken and carefully measured. 
It was then filled level with the different molten salts, and 
from the weight of the salt and the computed volume of 
the mould, the specific gravity was calculated. 
The fol lowing results were obtained : 
SPECIPIC ~&VITY. 
Cold 
Molten. after Fuslox. 
Commercial a luminium, . . . . . . . . . . .  2"54 a'66 
Commercial  cryolite from Greenland, . . . . .  2"08 u'92 
Cryolite which contains all the alumina it can 
dissolve, . . . . . . . . . . . . . . . .  2"35 2"90 
Cryolite + alumin ium fluoride added in such 
quant i ty  as to make a salt of the formula 
AI~F 6. 2NaF, . . . . . . . . . . . . . .  I'97 2"96 
Same as above, but containing all the a lumina 
it can dissolve, . . . . . . . . . . . . . .  2"~4 ~'98 
It can, therefore, be seen that while aluminium itself 
expands comparatively little in melting, the salts from 
which it is made expand from one-fifth to nearly one-third 
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of their volume, and, therefore, while heavier  than alumin- 
ium when cold, they are l ighter  than a luminium when 
molten. 
An Instruct ive Case in Thermo-Chemis t ry . - -The  writer en- 
deavored to decompose a solution of ferrous sulphate by 
boi l ing it with f inely-ground calcium carbonate, th inking 
that  the fol lowing reaction might  take place, precip i tat ing 
the iron : 
PeSO 4 + CaCO 3 = FeO + CaSO 4 + CO., 
The  boil ing was cont inued an hour, wi thout  a trace of 
ferrous oxide being precipitated. 
The  exper iment  was repeated with magnes ium carbonate, 
th ink ing that  the solubi l i ty of the magnes ium sulphate 
might  assist the reaction. The  result, however, was simi- 
lar to the first. 
Th ink ing  that possibly the decomposit ion would take 
place if the carbonic acid were first driven from the reagent  
by heat, the exper iments were repeated with milk of l ime 
and milk of magnesia. The  precipitat ion of the iron was at 
once evident, showing that  the expectat ion was correct. 
Casting up the thermal  data of the reactions involved, 
the figures show exactly why the reactions failed in the first 
instance and succeeded in the second. 
FeSO,.Aq + CaCOa ~ FeO.Aq -~ CaSO4 + CO 2 
Heats of formation, . . . 235,600 27o,41o 68,280 320,04 ° 96,96o 
5o6,oio 485,280 
--v . . . .  ....d 
Deficiency . . . . . . . . . . . . . .  21,73o calories. 
FeSO4.Aq + MgCO 3 ~- FeO.Aq + MgSO4.A q + C02 
Heats of formation, . . . 235,6o0 267,600 68,280 322,5~o 96,960 
503,2o0 487,82o 
_ --d 
Deficiency . . . . . . . . . . . . . .  15,38o calories. 
PeSO~.Aq + CaO.Aq ~ FeO.Aq + CaSO, 
Heats of formation, . . . . . . . .  235,6o0 149,46o 68,280 320,040 
385,06o 388,320 
~--  -w- - - J  
E. . '~cess ,  . . . . . . . . . . . . . . . . . .  3,260 ca lor ies .  
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FeSO4.A q + MgO.Aq ---~ FeO.Aq + MgSO4.A q 
Heats of formation, . . . . . . . .  ~35,6oo 148,69 ° 68,28o 323,580 
384,560 390,860 
Excess, . . . . . . . . . . . . . . . . . .  6,300 calories. 
To find out why one has failed, and to predict where one 
may succeed, might  be more frequently the office of thermo- 
chemistry, if better understood and more frequently 
applied. 
Anthracite Coal in Bucks County, ga. - -The  writer found, in 
x892,'a thin seam of anthracite coal at Hartmann's  iron ore 
mine, one and one-half miles south of Hellertown, on the 
Springtown Road. The Saucon Valley, in which this mine 
lies, is a l imestone pocket, surrounded by the syenitic 
ridges of the South Mountain, which have a general trend 
of southwest to northeast. The mine occurs at the junc- 
tion of the l imestone and granite, at the foot of one of these 
ridges. The ore is argillaceous siderite. The coal is found 
in a seam about one-eighth to one-quarter of an inch in 
thickness, overlying the iron ore and embedded in brown 
clay, which is somewhat indurated near to the coal. At the 
point where the specimens were dug out, the coal was 
within a few feet of the surface. Every indication pointed 
to it being a true occurrence, found in situ, as the clay bank 
out of which it was dug had apparently never been dis- 
tu rbed .  The coal is true anthracite, burning before the 
blowpipe without any yellow flame to a reddish-brown ash. 
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